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AAL toxin, 237-38, 246 
Abutilon mosaic virus, 378-79 
Acaricide 
mango malformation control, 
221-22, 229 
Acarids 
mango malformation, 221-22 
Acceptable Daily Intake 
fungicide, 407 
Aceria mangiferae 
role mango malformation, 
221-22 
Acholeplasma laidlawii 
PCR diagnostics, 100 
ACT toxins role zinc ions, 281 
Actinorhodin, 278 
Adenylates, 201 
Adjuvants, 482, 484 
Aerial stem rot 
potato early dying, 115 
Age 
role Dutch elm tree disease, 
334 
Aggressiveness 
role pathogen evolution, 307, 
311, 315-16 
Agricultural experiment stations 
potato breeding programs, 119 
Agrobacterium, 288 
movement through soil, 448 
radiobacter 
against A. tumefaciens, 430 
radiobacter strain K-84, 53- 
54, 59, 65, 69, 74-75 
radiobacter strain K-1026, 69 
rhizogenes 
role auxin, 259-61, 65 
tumefaciens, 255, 265 
biocontrol, 53-54, 56, 59, 
65, 74-75 
PCR diagnostics, 90 
role auxin, 257-59, 267 
tms-1, 256 
Agrostis avenacea 
toxins, 154-55 
Airborne diseases 
mango malformation, 223 
p-Alanine, 290 
Aldicarb, 117 
Alleles 


see Fungal vegetative compati- 


bility 
Alliance for a Clean Environ- 
ment, 435 
Allomyces, 49 
Allozyme electrophoresis, 157 
Alternaria, 276 
alternata f. sp. lycopersici, 
244 
citri 
host-selective toxins, 281 
American Phytopathological So- 
ciety, 38-39 


Office of International Pro- 
grams, 20 
Aminoadipyl-cysteinyl-valine 
synthetase, 293 
2-Aminopyrimidine ethirimol, 
413 
Ampelomyces quisqualis 
role biocontrol powdery mil- 
dew, 55, 479, 487 
Anguina 
agrostis, 162-63 
funesta 
see Toxigenic Clavibac- 
ter/Anguina associa- 
tions 
tritici, 162 
Animal pathology 
fumonisins, 240-44 
see also Toxigenic Clavibac- 
ter/Anguina associations 
Annosus root rot of pine 
biocontrol with P. gigantea, 
56, 65 
Annual ryegrass toxicity 
see Toxigenic Clavibac- 
ter/Anguina associations 
Anoxia, 201 
Antagonists 
see biocontrol 
Athelia bombacina 
biocontrol agent, 477 
Antiauxins, 227 
Antibiotics 
peptide, 289 
production 
fungal vegetative compati- 
bility, 131 
resistance markers, 454, 459, 
461, 499 
see also Introduced microorga- 
nisms for biological con- 
trol 
Aoe 
HC-toxin, 292-93 
HTS1, 296 
Apple chlorotic leafspot virus, 
378-79 
Apple mildew 
fungicides, 411-12 
Aquatic phycomycetes 
see Weston, W. H. (1890- 
1978) 
Arboreta 
breeding for Dutch elm tree 
disease, 330-31 
Armillaria luteobubalina, 316 
Arnold Arboretum, 341 
Arthropods 
biocontrol agents, 55, 61 
Artichoke yellow ringspot 
virus, 392-93 
Ascochyta blight, 511 
Asian elms 
see Breeding elms for Dutch 
elm tree disease resistance 


Aspergillus 
vegetative compatibility, 131- 
33 
nidulans, 131, 278 
Athow, Kirk, 39 
Audio signals 
root image processing, 210 
Augmentation, 55 
aux genes, 259-60 
Australia 
stem rusts, 368-69 
Auxin 
role mango malformation, 
221, 224, 227 
synthetic, 227 
Auxin and disease development, 
253-73 
auxin responses, 263-67 
genetic tumors, 263-64 
signal transduction and 
gene expression, 264- 
67 


concluding remarks, 268-69 
introduction, 253-54 
production in nontumorigenic 
bacteria, 262-63 
Pseudomonads and 
Xanthomonads,, 262-63 
Rhizobia and Bradyrhizo- 
bia, 262 
production in tumorigenic bac- 
teria, 255-61 
Agrobacterium rhizogenes, 
259-61 
Agrobacterium 
tumefaciens , 257-59 
Erwinia herbicola, 261 
Pseudomonas syringae pv. 
savastanoi, 255-57 
role in plant disease, 267-68 
Auxin-binding proteins, 264-65 
Avian toxicity 
pesticides, 436 
Avirulence 
potato cyst nematodes, 176, 
179 
gene, 183-87 
Avocado sun blotch, 394, 396 
avr, 282, 284 


B 


Bacillus 
cereus, 62 
subtilis 
seed biocontrol, 60, 460 
storage rot biocontrol, 430 
thuringiensis 
gene, 54 
insect biocontrol, 57, 430- 


turned on production, 432 
Backcrossing, 36-37, 263 
in linkage studies, 185 
isogenization, 143 
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Bacteria weeds impact assessment compo- 
auxin production, 255-63 see also weeds nents, 498-501 
PCR detection, 86 see also Introduced microorga- process, 498-99 
Bacteria in the rhizosphere, 441- nisms for biological con- terminology, 500-1 
62 trol impact assessment develop- 
community effects, 451-54 Biocontrol in cropping systems, ment, 496-98 
conclusions, 461-62 473-92 introduction, 495-96 
introduction, 441-42 concluding remarks, 488-89 Biotechnology 
microbial marking systems, experimental, 474-83 elm improvement, 346 
454-61 beans, 482 see also genetic engineering 
immuno-detection, 457-58 cucumbers, 479 Black dot, 115 
inaZ, 455-56 field crops, 481-83 Black root rot of tobacco 
lacZ, 455 fruit crops, 474-77 suppression by P. 
luz, 456 grape, 474-75 fluorescens, 287 
rRNA, 456-57 greenhouse crops, 479-80 Blackberry 
soil-DNA extraction/PCR onion, 478 control, 507 
amplification, 458-61 orchard fruits, 476-77 with P. violaceum, 515 
persistence in environment, rubber crops, 477-78 Blackleg, 115 
449-5] spruce, 479-80 Blueberry leaf mottle virus, 392, 
rhizosphere environment, 442- strawberry and raspberry, 394 
49 475-76 Blueberry shock ilarviruses, 392 
bacterial transmission, 448- turfgrasses, 480-81 Boot’s Pure Drug Company, 25- 
49 vegetable crops, 478 26 
bacterial transport, 449 introduction, 473-74 Bordeaux mixture, 10, 27-28, 
entry into plants, 446-47 methods and strategies, 483-88 404 
insect-mediated movement, adjuvants, 484 Borlaug, Norman, 5 
447-48 bee vectoring, 485-87 Botanical gardens 
movement: soil, 445-46 contact application, 485 breeding for Dutch elm tree 
movement of soilborne mi- general considerations, 483 disease, 330-31 
croorganisms, 445-49 production in crop environ- Botryotinia fuckeliana, 415 
occupation of foliar tissue, ment, 487 Botrytis 
447 sprays, dusts, pellets, 485- aclada 
population dynamics, 443 86 biocontrol, 478 
45 treatment timing, 487-88 cinerea 
Bacteriophage BINAB T, 60, 65 biocontrol, 71 
see Toxigenic Clavibacter/An- Biological impact and risk as- biocontrol on grape, 474-75 


guina associations sessment, 495-511 biocontrol on orchard 


Bark beetle assessments of biological im- fruits, 476-77 
Dutch elm tree disease, 331 pact, 501-5 


Barley mildew biological control of weeds, 475-76 


biocontrol on raspberry, 


gene flow, 362 504-5 biocontrol on spruce, 479- 
Barley mosaic mottle virus, 378- crop loss assessment for re- 80 
80 search priorities, 501-3 biocontrol on strawberry, 
Barley yellow dwarf virus, 378, microorganisms and plants 475-76 
380 modified by rDNA multisite fungicides, 411 
PCR diagnostics, 92 techniques, 505 squamosa 
Barrage, 133 pathogen-risk assessment in biocontrol, 478, 487 
Bean yellow dwarf virus, 378, quarantine, 503-4 Bouisol, 24-25 
380 impact assessment methodol- Bradyrhizobia 
Beans ogy, 506-15 role auxin, 262 
biocontrol white mold, 482 benefits assessment, 515 Boyce thompson Institute for 
Beaumont, A, 27 conclusion, 515-17 Plant Research, 337 
Beaumont periods, 29 databases, 511-13 Bradyrhizobium japonicum 
Bee vectoring data generation, 507-8 movement in soil, 446 
biocontrol, 475, 485-87 decision-support systems, persistence, 450 
Beet western yellow virus, 378, 514 Breeding 
380 endpoint specification, for resistance 
Beijing Institute for Plant Protec- 507 see Caldwell, R.M., pio- 
tion, 68 expert panels, 509-10 neer; Virulence genes 
Benomyl, 405 expert systems, 510 in potato cyst nema- 
control mango malformation, field tests, 508-9 todes 
226-28 geographic information sys- Breeding elms for Dutch elm dis- 
Berkeley, M.J., 25 tems, 513-14 ease resistance, 325-53 
Bialophos, 430 impact prediction, 510-11 American experience, 337-40 
Biocontrol, 429-30 microcosms, 507-8 breeding American elm, 
nematode vectors models, 510 339-40 
annual ryegrass toxicity, published sources, 507 second generation breeding, 
164-65 risk determination, 506-7 340 
potato early dying,117, 119- risk determination: system wild germplasm screening, 
20 assessment, 506 337-39 
risk assessment, 504-5 risk evaluation, 514-15 cultivar release, 344-45 
root diseases, 204 risk identification, 506-7 public acceptance, 344-45 





Eurasian experience, 340-44 
Chinese elm hybrids, 343- 
44 
germplasm, 343 
germplasm resources, 329-31 
arboreta and botanic gar- 
dens, 330-31 
resistance, 329-30 
wild populations, 330 
goals, 328-29 
divergent views, 329 
introduction, 325-26 
philosophy, 328-28 
administrative support, 328 
public response, 327 
prospects, 345-46 
biotechnology, 346 
future cultivar releases, 346 


future germplasm base, 345- 
6 


4 
resistance testing, 331-37 

controlled environment 
screening, 334-35 

developing model 

field screening, 333 

host-pathogen-vector sys- 
tem, 331-32 

mansonones, 337 

pathogen variation, new 


seasonal susceptibility, 333- 
34 
temperature effects, 336-37 
British Mycological Society, 27- 
28, 30 
Brown, William, 25 
Bt 
see Bacillus thuringiensis 
Bunchy top 
mango malformation, 218, 
220 
Burning 
nematode control, 163 


Cc 


'4C-radio labeled compound 
pesticide testing, 425-26 
Caenorhabditis 
briggsae, 175 
elegans, 175 
Caldwell, R.M., pioneer, 33-40 
administration, student rela- 
tionships, 39 
contributions, honors, 39-40 
education, 33-35 
outreach, , 38-39 
program development, 35-38 
Calgene, 431 
Captan, 226, 475 
Carbofuran, 436 
Carbon 
use 
fluorescent pseudomonads, 
443 
roots, 197, 199-200-2, 204 
Carbon dioxide 
root systems, 210 
Carboxin, 412 
Carrot motley dwarf, 378, 380- 
81 


Carrot mottle virus, 380 
Carrot redleaf virus, 378, 380-81 
Carson, Rachel 

Silent Spring, 408, 424 
Cartwright, W.B., 37 
Castrators, 306-8, 312 
Cauliflower mosaic virus, 378, 


Cell death 
host-selective toxins, 286 
Cell wall degrading enzymes 
Dutch elm tree disease, 336 
Ceratocystis ulmi 
see Breeding elms for Dutch 
elm tree disease resistance 
Cercospora personatum, 484 
Cereal leaf beetle, 37 
Cereals 
breeding 
see Caldwell, R.M., pioneer 
growth 
effect leaf diseases, 30 
Chalcone synthase, 267 
Chandler, Roger, 5 
Chelated iron 
see iron 
Chelsea Polytechnic, 24 
Chemical control, 403-21 
achievements, 404-7 
agricultural output, 406 
efficacy, 405-6 
fungicides, 404-5 
toxicology, ecotoxicology, 
406-7 
agricultural problems, 410-14 
adverse effects on crops, 
useful organisms, 411- 
12 
resistance to fungicides, 
412-14 
prospects, 416-17 
public concerns, 408-10 
current situation, 409-10 
historical perspective, 408-9 
outlook, 410 
research priorities, 414-16 
application technology, 416 
biochemistry and molecular 
biology, 414 
epidemiology, 416 
genetics, 415-16 
summary, 417-18 
Chemicals 
see Pesticide environmental 
safety 
Cherry necrotic rusty mottle 
virus, 378, 381-83 
Chestnut blight, 131 
Chlamydocin, 282, 296 
Chiral synthesis, 416 
Chitinases, 268 
Chloropicrin, 117 
Chlorosis 
potato early dying, 112 
Chlorothalonil, 476 
Chondrillina juncea 
biocontrol, 515 
Chondrostereum purpureum 
biocontrol agent, 504, 507, 
514-15 
Chromatic structure 
ligation-mediated PCR, 100 
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Chrysanthemum stunt 
394, 396 
Church, Valerie, 29 
Clavibacter, 159 
nontoxigenic for biocontrol, 
164-65 
tritici, 157 
toxicus 
see Toxigenic Clavibac- 
ter/Anguina associa- 
tions 
Ciba-Geigy , 432 
CIMMYT, 5 
Circonemella xenoplax, 452 
cis regulatory regions, 258 
Citrus psorosis virus, 378, 381- 
82 
Cladosporium fulvum 
avr peptide, 282, 284 
tomato system, 184 
HR, 284 
CLIMEX, 511 
Cloning 
elm trees, 326 
HTS1, 290-92 
strategies 
fungal vegetative compati- 
bility, 134-36 
see also cDNA, genetic engi- 
neering 
Coccinellidae, 411 
Cochliobolus, 276 
carbonum 
HC-toxin, 276, 281, 288-89 
HC-toxin synthetase, 290 
host-selective toxins, 279, 
284, 290, 296 
race-specific pathogenicity , 
291 
TOX2, 278 
heterostrophus 
host-selective toxins, 279, 
295 
T-toxin, 276 
lagenareum 
induces resistance, 430 
victoriae 
host-selective toxins, 279 
victorin, 276-77 
COLLEGO, 430, 500, 506 
Colletotrichum, 505 
coccodes, 115 
gloeosporioides 
biocontrol agent 430, 475, 
500, 508 
see also COLLEGO 
Color 
mycelial, 316 
Composts 
in biocontrol, 430, 475, 500, 
508 
Compton, Leroy, 35-36 
Computer 
BBS 
field tests transgenic organ- 
isms, 510 
databases 
biological impact, 511-14 
pest surveillance, 497 
DSSAT, 514 
multimedia 
root systems, 210 
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Conference of Advisory Plant Pa- 
thologists, 29 
Connecticut Agricultural Sta- 
tion, 44 
Consultive Group for Interna- 
tional Agricultural Re- 
search, 5 
Corn 
see Fumonisins, mycotoxins 
produced by Fusarium 
species 
Cornell University, 3-4, 337 
Corynebacterium, 157 
rathayi 
taxonomy, 157 
Corynetoxin poisoning 
see Toxigenic Clavibacter/An- 
guina associations 
Cox, A.E., 30 
Conithyrium minitans 
biocontrol of S. 
sclerotiorum, 55 
Crash phase 
pathogen survival thresholds, 
311-15 
Cronartium 
ribicola, 28, 56 
strobilinum 
biocontrol, 55 
Cropping 
nematode control, 163-64 
Crops 
loss assessment, 497, 501-5 
management 
see Potato early dying 
potato 
see Potato research and de- 
velopment 
price 
potato, 7 
production 
potato, 6-7 
protection 
see Chemical control; Intro- 
duced microorganisms 
for biological control; 
Pesticide environmen- 
tal safety 
residue pathogen biocontrol, 
484 
rotations, 54 
potato early dying, 118, 
20-21 
root disease prevention, 204 
yield 
endpoint, 507 
role fungicides, 406 
Crown gall tumors 
role auxin, 257-59, 263 
Crown rust, 277 
Crumenulopsis sororia, 317 
Cryphonectria parasitica, 315-16 
vegetative compatibility, 131, 
133-35, 139 
Cryptococcus laurentii 
biocontrol agent, 476-77 
Cryptoviruses, 376-77, 386-87 
Cuba Sugar Club, 46 
Cucumber powdery mildew 
biocontrol, 479 
Cultivars, 196 
mango, 225-26 


nematode resistant, 173, 176, 
180-81 
potato 
durable resistance, 8-9 
early dying prevention, 
119 
wheat 
see Caldwell, R.M., pioneer 
see also Breeding elms for 
Dutch elm tree disease re- 
sistance 
Culture methods 
fumonisin production, 245- 
46, 258 
Cyanide-resistant alternative re- 
spiratory pathway, 201 
Cylindosporum concentricum 
biocontrol agent, 55, 477-78 
Cylindrocladium scoparium 
Aoe, 296 
Cyst nematodes 
see Virulence genes in potato 
cyst nematodes 
Cytochrome-oxidase pathway, 
201 
Cytokinins, 224 
see also Auxin and disease de- 
velopment 


D 


Dartmouth College, 44, 51 
Databases 
see computer 
De Bary, Anton, 43 
potato late blight, 1, 13 
Debilitators, 306-8 
Decomposition 
root, 201-2 
Decoy crops, 61 
Deep Springs College, 3 
Defense reactions, 285 
role auxin, 266, 268 
see also host resistance, host- 
pathogen interactions 
Degradation 
cellulose, 50 
fungal, 50 
pesticides, 426 
Delivery systems 
pest control, 434 
DEVINE, 430 
Diabrotica balteata, 448 
2,4-Diacetophloroglucinol, 69, 
287 
1,2-Diachlorophenoxyacetate, 
451 
Diagnostics 
fungal vegetative compatibil- 
ity, 140-42 
see also Polymerase chain re- 
action diagnostics 
Diazinon, 436 
Dichlofluanid, 475 
2,6-Dichloro-isonicotinic acid, 
417 
Dickson, J.G., 38 
Dicyma pulvinata 
biocontrol agent, 55, 477-78, 
484 
Differentiation 
gene flow studies, 358 


Diffusible substances 
host-selective toxins, 283 
Diheterospora chlamydosporia 

Aoe, 296 
Dihydrozeatin, 224 
Diplodia manihotis 
biocontrol of, 66 
Diploids 
partial, 33-34 
Disease specificity 
see Host-selective toxins 
Dispersal 
long distance, 514 
see also Gene flow in plant 
pathosystems; Pollen- 
and seed- transmitted vi- 
ruses and viroids 
Dithiocabamates, 405 
Diversity 
cereal breeding, 37 
fungal vegetative compatibil- 
ity studies, 136-38 
DMI fungicides, 362, 411, 413, 
429 
DNA 
amplification 
see Polymerase chain reac- 
tion diagnostics 
ancient, 96 
extraction 
soil, 458-61 
fingerprinting, 182, 317-18, 
360, 362, 364-67, 369 
hybridization, 455 
markers 
see markers 
methylation, 414 
probes, 122, 499 
gene flow studies, 356 
protein interactions 
ligation-mediated PCR, 
100 


repeated 
C. carbonum, 291 
restriction patterns, 159 
sequences, 357, 361 
see Polymerase chain reac- 
tion 
vic genes, 135 
cDNA, 199 
auxin-binding proteins, 265 
HTS1, 290 
PCR diagnostics, 83, 100 
see also cloning, genetic engi- 
neering 
dsDNA, 101 
sequences 
role amplification human 
genes, 89 
mtDNA, 90, 139, 356, 365 
nuDNA, 356, 365 
rDNA, 196, 496 
pesticide development, 432 
PCR diagnostics, 91, 95, 99 
risk assessment, 496, 505 
ssDNA 
PCR diagnostics, 96 
T-DNA, 257 
DNAse, 130 
Dot blots 
potato cyst nematodes, 175 
Downy mildew, 46, 412 





Drosophila 
embryo preservation, 46 
melanogaster, 174 
simulans, 174 
Drought 
effect root systems, 196-97 
Duncan’s multiple range test, 
07 


Durable resistance 

see host resistance 
Dusts 

biocontrol agent 

delivery, 485-86 

Dutch Breeding Program, 327 
Dutch elm disease 

see Breeding elms for Dutch 

elm tree disease resistance 

Dutch Health Company, 327 
Dwarf bunt of wheat, 511 


E 


Early dying 
see Potato early dying 
Ecogen, 432 
Ecosystems 
see Biological impact and risk 
assessment; Pathogen 
populations in natural 
communities; Pesticide 
environmental safety; 
Root dynamics and soil 
environment 
Ecotoxicology 
fungicides, 406-7 
Ecuadorian Agricultural Develop- 
ment Foundation, 18 
Egypt 
mango malformation, 218, 
221, 225 
Electro-Chemical Processes, 
Ltd., 24-25 
Electron microscopy, 159 
Electrophoretic markers 
see markers 
Elicitors 
relationship to host-selective 
toxins, 280, 282-87 
Elm Disease Committee, 327 
Elm Research Institute, Harris- 
ville, NH 345 
Elm trees 
see Breeding elms for Dutch 
elm tree disease resistance 
Elm yellows, 338 
Embryo 
see Pollen- and seed-transmit- 
ted viruses and viroids 
Emerson, Ralph, 46, 49 
Endpoint, 499-500, 507 
Enterobacter cloacae, 480 
Environment 
role seedborne virus transmis- 
sion, 390 
see also Bacteria in the rhizo- 
sphere; ecosystems 
Environmental protection 
fungicide regulation, 407-10 
soil fumigation regulation, 117 
see also Chemical control; 
Pesticide environmental 
safety 


Environmental stress 
potato early dying, 115 
see also Root dynamics and 
soil environment 
Enzyme linked immunosorbent 
assays 
potato cyst nematodes, 175-76 
Epicoccum purpurascens 
biocontrol agent, 482 
Epidemiology 
mango malformation, 225-26 
methods, 500-1 
potato early dying, 120 
role fungicide application, 416 
see also Pathogen populations 
in natural communities 
Equine leukoencephalomalacia 
role fumonisins, 240-41, 243, 
248-49 
Eriophyes sp. 
mango malformation, 221 
Erwinia 
amylovora 
biocontrol of fireblight, 477 
hrp genes, 284 
insect vectors, 448 
PCR diagnostics, 90 
carotovora 
potato early dying, 115 
chrysanthemie 
detection, 457 
herbicola 
auxin production, 256 
biocontrol agent, 477 
herbicola pv. gypsophilae, 
261 


Erysiphe 
graminis, 318 
graminis f. sp. hordei 
gene flow, 362 
virulence loci, 363-64 
Erythromycin, 278 
Escherichia coli, 455 
avr, 279 
stewartii, 449 
tracheiphila 
southern corn rot worm, 
449 
Ethoprop, 117 
Ethylene 
role mango malformation, 
224 
Etiology 
mango malformation, 220-25 
European Economic Commu- 
nity, 18 
Evolution 
potato cyst nematodes, 175 
see also Gene flow in plant 
pathosystems 
Exotic organisms 
see Biological impact and risk 
assessment 
Experimental mycology 
see Weston, W. H. (1890- 
1978) 
Expert systems 
risk assessment, 510 
Exposure assessment 
pesticides, 428 
Extinction 
pathogens, 312-13, 359 
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F 


FAO 
see United Nations 
Farlow, W.G., 43 
Farlow Herbarium, 43-44 
Fatty acid retention 
bacterial cells, 452-54 
cluster analysis, 453-54 
Federal Food, Drug, and Cos- 
metics Act 
biocontrol agents, 56 
Federal Plant Pest Act, 61 
Federal Insecticide, Fungicide, 
and Rodenticide Act 
biocontrol agents, 56, 59-61 
Fernow, Karl, 3 
Fertilization 
Dutch elm tree disease, 334 
Fibrobacter 
detection, 457 
Field crops 
biocontrol, 881-83 
see also crops 
FIFRA 
see Federal Insecticide, Fungi- 
cide, and Rodenticide Act 
Flavonoids 
induce nod genes, 282, 288 
phytoalexins, 278 
Flood plane staggers, 154, 161- 
62, 166 
Flor, H., 38 
Floral 
induction, 229 
malformation 
see Mango malformation 
Fluorescent pseudomonads 
see pseudomonads 
Foliar diseases 
biocontrol, 57 
see also Biocontrol in crop- 
ping systems 
forecasting 434-45 
Forecasting 
fungicide optimization, 414, 
434-35 
potato blight, 29-30 
Fosetyl-Al, 406 
Fragment length polymor- 
phisms, 92 
Frost injury 
use ice minus bacteria, 515-16 
Fruit diseases 
see Biocontrol in cropping 
systems 
L-Fucose, 442 
Fucus, 48 
Fumigation 
see soil fumigation 
Fumonisins, mycotoxins pro- 
duced by Fusarium, 233- 
50 
animal diseases, 240-44 
equine leukoencephalo- 
malalacia, 240-41 
experimental liver cancer, 
242-43 
porcine pulmonary edema, 
241-42 
historical perspective, 235-38 
fumonisins, 236-38 
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fusarins, 236 
moniliformin, 235-36 
introduction, 233-35 
methods for production and 
analysis, 245-46 
extraction from cultures, 
246-47 
methods of analysis, 247- 
48 
production in liquid media, 
246 
production on corn kernels, 
245-46 
natural occurrence, 238-39 
production by Fusarium spe- 
cies, 239-40 
significance in plant dis- 
ease, 244-45 
summary, 248-49 
Fungal 
DNA amplification, 87 
life cycles 
see Fungal vegetative com- 
patibility 
pathogens 
population genetics, 356 
see also Pathogen popula- 
tions in natural com- 
munities 
toxins 
see Fumonisins, mycotox- 
ins produced by Fu- 
Sarium species; 
Host-selective toxins 
Fungal vegetative compatibility, 
127-51 
applications, 140-44 
diagnostics, 140-42 
genetic homogeneity tests, 
142-43 
isogenization, genetic map- 
ping, 143-44 
conclusions and problems, 
144-45 
general properties, 129-32 
Aspergillus, 131 
Cryphonectria, 131 
Fusarium, 131-32 
Neurospora, 130-31 
introduction, 127-29 
populations, 136-39 
parasexuality, 139 
structure, 137-38 
VCG stability, 139 
techniques, 132-36 
barrage, 133 
direct heterokaryon forma- 
tion, 132-33 
self-incompatibility, 136 
mutagenesis and cloning 
Strategies, 134-36 
partial diploids, 133-34 
Fungicide Resistance Action 
Committee, 413 
Fungicides 
bentonite-copper-oxychloride, 
25 
compared with biocontrol 
agent, 474-75, 477, 480, 
488-89 
control 
dutch elm disease, 325 


mango malformation, 226- 
28 
copper, 24-25, 27 
potato foliage, 11-12 
see also Chemical control; 
DMI; Pesticide environ- 
mental safety 
Fusarium 
anthophilum, 240 
beomiforme, 240 
equiseti 
potato early dying 
biocontrol, 120 
graminearum 
vic loci, 132 
heterosporum, 480 
host-selective toxins in wilt 
diseases, 281 
moniliforme 
fuml loci, 142 
pall loci, 142 
role mango malformation, 


vic loci, 
see also Fumonisins, myco- 
toxins produced by Fu- 
Sarium species 
moniliforme var. subglutinans 
role mango malformation, 
7979 


nygamai, 235, 239-40, 249 
oxysporum 
enniatin, 278 
nonpathogenic populations, 
142 
role mango malformation, 


vegetative compatibility 
groups, 139-40 
vic loci mutants, 134 
oxysporum f. sp. apii, 140 
oxysporum f. sp. asparagi, 
140 
oxysporum f. sp.conglutinans, 
140 
oxysporum f. sp. cubense, 
140-41 
oxysporum f. sp. legenariae, 
61 
oxysporum f. sp. lycopersici, 
140 
oxysporum f. sp. melonis, 140 
population studies 
vegetative compatibility 
groups, 140 
proliferatum, 239-40, 242, 
245, 249 
role mango malformation, 
222-24, 226-27 
sambucinum 
biocontrol of, 70 
subglutinans, 316 
fumonisins, 240 
moniliformin, 236 
role mango malformation, 
222, 224, 228-29 
vegetative compatibility 
groups, 129, 131-33, 
137, 140 
see also Fumonisins, mycotox- 
ins produced by Fu- 
sarium species 


Fusicoccum amygdali, 283 
G 


Gaeumannomyces 
graminis 
PCR diagnostics, 90, 94, 
96-98 
graminis Var. tritici 
biocontrol, 58-59, 67-68 
PCR diagnostics, 100 
Galactinol synthase, 200 
Galacturonases, 261 
Galls 
see Toxigenic Clavibacter/An- 
guina associations 
Gallun, R.L., 37 
Gardner, M.W., 38 
Gardeners’ Chronicle and Agri- 
cultural Gazette, 25 
Gas chromatography, 452 
Gaussian model 
epidemiology, 500, 514 
Gel electrophoresis 
2-D, 177-78, 180-82 
Gene flow in plant 
pathosystems, 353-73 
detecting gene flow, 360-62 
direct methods, 360-62 
indirect methods, 361 
gene flow, 357-60 
differentiation, 358 
extinction and recoloniza- 
tion, 359-60 
selection, 358-59 
genetic variation, 355-57 
electrophoretic markers, 
355-57 
traditional markers, 355 
introduction 
gene dynamics, 354-55 
plant pathosystems, 362-69 
barley mildew, 362-64 
conclusions, 369-70 
late blight of potato, 366-69 
late blight of potato: diver- 
sity, 367 
late blight of potato: migra- 
tions, 367 
rice blast, 368 
Septoria tritici leaf blotch 
of wheat, 364-66 
stem rusts in Australia, 368- 
69 
Gene-for-gene concept, 284, 355 
see also Virulence genes in 
potato cyst nematodes 
Genes 
disease-specificity 
see Host-selective toxins 
expression 
PCR diagnostics, 100 
mRNA, 460 
role auxin, 266-67 
see also genetic engineering 
flow, 173, 178-79, 182, 188 
see also Gene flow in plant 
pathosystems 
organ specific, 199 
pool similarities 
potato cyst nematodes, 
179, 183, 188 





single-gene alterations, 310 
see also avirulence; Virulence 
genes in potato cyst nem- 
atodes 
Genetic 
diversity, 131 
in natural pathogen popula- 
tions, 306-8 
potato cyst nematodes, 1766 
drift, 173, 178-79, 310-11, 
314, 354, 359 
homogeneity tests 
vegetative compatibility, 
142-43 
markers 
see markers 
mapping 
vegetative compatibility, 
143-44 
migration, 310-11, 314 
tumors 
role auxin, 263-64 
see also Gene flow in plant 
pathosystems 
Genetic engineering 
avirulence gene isolation, 180 
carbohydrate utilization, 200 
hormone synthetic genes, 268 
host resistance, 9, 14 
microbial biocontrol agents, 
64, 68, 432 
see also Bacteria in the rhi- 
zosphere 
risk assessment, 505 
vegetative compatibility, 130- 
31 
see also biotechnology; clon- 
ing; CDNA; rDNA 
Genetics 
see Fungal vegetative compati- 
bility 
Geographic Information Sys- 
tems, 513-14 
Germplasm, 36 
potato host resistance, 119 
see also Breeding elms for 
Dutch elm tree disease re- 
sistance 
Gibberella 
fujikuroi, 240, 244-45 
mating populations, 142 
virulence, 245 
zea, 484 
Gibberellins, 278 
biosynthesis, 411 
Gliocladium 
roseum 
biocontrol agent, 475-76, 
480, 486 
virens, 60 
biocontrol agent 
potting mix, 65 
P. ultimum, 430 
Globodera 
pallida 
see Virulence genes in po- 
tato cyst nematodes 
rostochiensis 
see Virulence genes in po- 
tato cyst nematodes 
Glomus vesiculiferum, 95 
-1,3-glucanase, 261 


Glucanases, 268 
-Glucosidase, 260-61 
-Glucosides, 282 
Government regulation 
see regulation 
Grafting 
veneer 
role mango malformation, 
219-20, 228 
Gramicidin synthetase, 294 
Graniticin, 278 
Grape diseases 
biocontrol, 474-75 
Grass seedheads 
see Toxigenic Clavibacter/An- 
guina associations 
Gray mold, 413 
Green-manure treatments 
potato early dying, 120 
Green Revolution, 19 
Greenhouse crop diseases 
biocontrol, 479-80 
Gregory, P.H., 26 
Groundwater 
contamination 
pesticides, 427, 429, 433 
quality, 215 
Growth 
regulators, 287 
role mango malformation, 
223-24 
root 
see Root dynamics and soil 
environment 
substances 
Dutch elm tree disease, 336 


H 


Hairy-root tumor inducing fac- 
tor, 259-61, 263 
Harpin, 285 
Harvard University, 43, 46-50 
Hatschek, Emil, 24 
HC-toxin reductase, 297 
HC-toxin synthetase, 290, 293 
HC-Toxins 
see Host-selective toxins 
Heat treatment 
host-selective toxins insensitiv- 
ity, 286 
Helicoma ambiens 
Aoe, 296 
Helminthosporium leaf spot 
mycoherbicides, 515-16 
role auxins, 267 
Herbicides 
nematode reduction, 163-64 
see also Pesticide environmen- 
tal safety 
Hessian fly, 37 
het loci, 130, 134 
Heterobasidion 
annosum, 316 
vegetative compatibility, 128 
Heterodera 
glycines, 174-75, 188 
rostochiensis, 174 
schachtii, 174-75, 188 
Heterokaryons 
see Fungal vegetative compati- 
bility formation 


SUBJECT INDEX 


High Performance Liquid Chro- 
matography 157, 382 
Honduran Agricultural Research 
Foundation, 18 
Honey bees 
see bee vectoring 
Hop stunt, 394, 396 
Horizonal transmission 
see transmission 
Hormonal imbalance 
role mango malformation, 221 
Hormones 
see Auxin and disease devel- 
opment 
Host 
density 
range, 506, 508 
C. toxicus, 159 
ice minus bacteria, 506 
shifts, 310 
role pathogen population size, 
314 
Host resistance 
durable 
to potato late blight, 8, 11- 
12 
genes 
role pathogen populations, 
315 
induced, 430-31 
mangos 
to mango malformation, 25- 
26 
potato early dying, 119 
potatoes, 4 
durable, 8, 172-73, 187-88 
horizontal, 11 
single R-gene, 12 
to late blight, 11-12, 16 
vertical, 11 
rice, 513 
single gene, 277-78 
wheat 
durable, 38 
see also Breeding elms for 
Dutch elm tree disease re- 
sistance; Host-selective 
toxins; Virulence genes 
in potato cyst nematodes 
Host-parasite interactions 
see Virulence genes in potato 
cyst nematodes 
Host-pathogen interactions 
Dutch elm disease, 325 
see also Auxin and disease de- 
velopment; Gene flow in 
plant pathosystems; Host- 
selective toxins: Patho- 
gen populations in 
natural communities 
Host-selective toxins, 275-303 
conclusion, 297 
elicitors resemble toxins, 284- 
85 
introduction, 275 
molecular biology of biosyn- 
thesis, 289-97 
disruption of HTS/, 292-93 
sequence of HTS/, 293-95 
TOX2, 295-97 
perspectives, 276-84 
diffusible substances, 283 





530 


SUBJECT INDEX 


incompatible with mono- 
genic specificity inheri- 
tance, 277-81 
searched for but not found, 
281-83 
secondary metabolites, 287-88 
Host-virus interactions, 390 
hrp genes, 284-85 
HTS! 
cloning, 290 
disruption, 292-93 
sequence, 293-95 
TOX2, 296 
Human esophageal cancer 
role F. moniliforme, 234, 
238, 249 
Hybrid-selected template amplifi- 
cation, 97 
Hybridization patterns 
G. pallida, 174 
Hylurgopinus rufipes, 331-32 
Hyperparasites 
biocontrol agent, 477-78, 484 
Hypersensitive response, 257, 
267 
host-selective toxins, 283-85 
role auxin, 254, 267 
Hypertrophy 
role auxin, 253 
Hyphae, 222 
Hyphal fusion, 129, 133 


iaa genes 
see Auxin and disease devel- 
opment 
Ice-minus bacteria, 54, 66 
epidemiology, 500 
field test permit, 508 
frost injury reduction, 515-16 
host range, 506 
risk assessment, 505, 507, 
509 
role precipitation, 506 
Ice-nucleation active bacteria, 
54, 69 
inaZ, 455-56 
Ilarviruses, 376 
Image processing 
root-soil interface, 206, 209- 
13 
Imazalil, 405 
Immuno-detection 
rhizobacteria, 457-58 
Impact assessment 
see Biological impact and risk 
assessment 
inaZ 
marker rhizobacteria, 455-56 
Incompatibility 
see Fungal vegetative compati- 
bility 
India 
see Mango malformation 
Indole alkaloid biosynthetic 
genes 
auxin down regulation, 266- 
67 


Indole-3-acetamide, 254-55 
Indole-3-acetamide pathway, 
261, 267-68 


Indole-3-acetic acid 
see Auxin and disease devel- 
opment 
Indoleacetic acid pathway, 254 
P. savastanoi, 257 
Indole-3-lactic acid, 258 
Indole-3-pyruvate pathway, 261 
Indole-3-pyruvic acid pathway, 
254, 261, 267-68 
Indoxyl-glucoside, 261 
Industrial Revolution 
role potato, 6 
Inoculant biocontrol agents, 57, 
64, 450 
Inoculation 
Dutch elm tree disease resis- 
tance, 331-33, 339, 341- 
42 
mango malformation, 222-23 
pseudomonad density, 444 
slit, 332 
soilborne microbes, 449 
Inoculum 
delivery 
see Biocontrol in cropping 
systems 
Dutch elm tree disease, 333 
levels 
PCR diagnostics, 94 
Insect 
biocontrol, 57 
risk assessment, 506 
role 
movement bacteria through 
soil, 447-48 
vectors 
host density, 315 
see also Breeding elms for 
Dutch elm tree disease 
resistance 
Insecticides 
control mango malformation, 
226-28 
Inspection 
mango orchards, 228 
Integrated pest management, 
432-33 
see Chemical control; Potato 
early dying 
Inter-American Potato Program, 
> 
International Agricultural Re- 
search Centers, 17 
International Association for Im- 
pact Assessment, 517 
International Benchmark Sites 
Network for Agrotechno- 
logy, 512-14 
International Committee on Tax- 
onomy of Viruses, 379-80, 
382, 386 
International cooperation 
see Potato research and devel- 
opment 
International pathotype scheme, 
172, 176-77 
International Potato Program, 5, 
17 
International Rice Research Insti- 
tute, 5, 66, 497, 512 
International Society for Plant 
Pathology, 404 


Introduced microorganisms for 
biological control, 53-80 
conclusions, 74-75 
discovery, performance test- 
ing, scale-up, 63-74 
discovery, 64-74 
discovery: experimental fer- 
mentation/formulation, 
70-71 
discovery: genetically im- 
proved antagonists, 68- 
70 
discovery: naturally occur- 
ring antagonists, 65-68 
discovery strategies, 64-65 
one-time occasional introduc- 
tions, 55-56 
performance testing, 71-72 
repeated introductions, 56-63 
chemical paradigm, 57-59 
registration: appropriate 
oversight, 61-63 
registration avoidance, 61 
registration requirements, 
59-63 
requirements: FIFRA, 60-61 
requirements: U.S., 59-60 
scale-up, 72-74 
IPM 
see integrated pest manage- 
ment 
Irish Potato Famine, 4, 14 
Iron 
chelated 
mango malformation, 221 
Irrigation management 
potato early dying, 118-19 
Isogenization 
vegetative compatibility, 143- 
44 


Isolation procedures 
fumonisins, 238 

Isozymes 
gene flow studies, 356 
pathogen population monitor- 

ing, 317 

Israel 

mango malformation, 226-27 


J 


Journal of Agricultural Re- 
search, 45 


K 


Keitt, G.W., 38 
Killers, 306-8 
Killing reaction 

vegetative compatibility, 130 
Koch’s postulates, 140-41 
Kodiak, 60 
Komada’s medium, 141 


L 


lacZY markers 
pseudomonads, 443-44, 447, 
455 
Laetisaria fuciformis, 481 
Large, Ernest Charles, phy- 
topathometry pioneer, 23-31 





engineer, 24-25 
personal details, education, 24 
plant pathologist, mycologist, 
27-31 
writer, 26-27 
Large, Gladys May Unwin, 24, 
26 


Large, Michael, 30 

Laviolette, Francis, 39 

Leaf spot disease of maize 
HC-Toxin, 282, 292 

Leafhopper-transmitted disease, 


Leesing, Rudolf, 24 
Legume viruses, 376. 378. 380 
Ligase chain reaction, 99 
Limonomyces roseipellis, 483 
Listeria 
LCR assay, 99 
monocytogenes, 101 
Lindley, John, 25 
Linkage map 
nematode avirulence gene, 
184-87 
Liver cancer 
role fumonisins, 242-44 
Lolium rigidum 
see Toxigenic Clavibacter/An- 
guina associations 
Low input sustainable agricul- 
ture, 432 
Luteoviruses, 379-80. 382 
cDNA detection, 85 
lux reporter system, 456 


M 


Magnaporthe grisea, 318 
gene flow, 368 
Mains, E.B., 35 
Maize dwarf mosaic virus, 382 
Major, Joanna, 26-27 
Malformation 
see Mango malformation 
Malformin, 223-24 
anti-malformins, 228 
Mangifera indicia 
see Mango malformation 
Mangiferin, 223, 226 
Mango malformation, 217-32 
conclusion, future directions, 
228-29 
distribution, economic import- 
ance, 218 
epidemiology and cultivar sus- 
ceptibility, 225-26 
control, 226-28 
fungicides, 227 
hormones and other growth 
regulators, 227-28 
nutrients, 226 
other control measures, 228 
pruning, 226 
etiology, 220-25 
acarological theory, 221-22 
fungal theory, 222-25 
physiological theory, 220-21 
viral theory, 221 
introduction, 217 
spread and transmission, 219- 
20 
symptoms, 218-19 


Mannopine synthase, 259 
Mansonones 
Dutch elm tree disease resis- 
tance, 337 
Mapping 
potato genome, 188-89 
Markers, 499 
biometric, 137 
electrophoretic markers, 355- 
58 
rhizobacteria populations, 454- 
61 
molecular, 137 
pathogen population studies, 


vegetative compatibility 
groups, 139 
see also Gene flow in plant 
pathogenic pathosystems 
mas gene, 259 
Mating 
compatibility groups 
P. infestans, 13 
nematode, 184-85 
populations 
F. moniliforme, 240 
G. fujikuroi, 245 
Mating-types, 317 
loci, 360 
vegetative compatibility, 
128, 130 
Mazur, Peter, 46 
Media 
fumonisin production, 246 
Melampsora lini 
persistence, 312-13 
Melanoplus sanguinipes, 448 
Mendelian genetics, 183-84, 
277-78, 367 
Metalaxyl, 425 
resistance in potato blight, 412 
Metapopulations, 308-9 
Metham-sodium, 117 
Methanol 
fumonisin extraction, 246-47 
Methyl-bromide, 333 
Mexico 
P. infestans, 13-14, 367 
see also Potato research and 
development 
Michigan State University 
Root Image Processing Labo- 
ratory, 210-11 
Microbial biocontrol 
see Introduced microorga- 
nisms for biological con- 
trol 
Microbotryum violaceum, 312 
Microchips, 206 
Microcosm, 500-1, 507-8 
Microevolution 
see Pathogen populations in 
natural communities 
Migration 
Puccinia, 317 
see also genetic migration 
Millardet, 10 
Minirhizotron tubes, 195, 203, 
208-9, 212 
Models 
Dutch elm tree disease, 332 
epidemiology, 500-1 


SUBJECT INDEX 531 


extinction and recolonization, 
fungicide research, 412 
pathogen survival, 312 
risk assessment, 510 
selection for virulence, 183 
soil-root system, 213-15 
Moisture 
monitoring, 499 
role 
mango malformation, 220- 
21,225 
potato early dying, 115-16 
Moldy corn toxicosis 
see Fumonisins, mycotoxins 
produced by Fusarium 
species 
Molecular genetic protocols 
PCR, 82 
Molecular genetics 
vegetative compatibility 
groups, 144 
see also Virulence genes in 
potato cyst nematodes 
Moniliformin, 225, 235-36 
Monoclonal antibodies, 175 
Monsanto, 431 
Moore, W.C., 28 
Morphological markers 
role pathogen populations, 316 
Morton Arboretum, 341 
Movement 
soilborne microorganisms, 
445-49 
Mowing 
nematode control, 163 
Multi-Year Crop Protection 
Plan, 417 
Mutagenesis 
vegetative compatibility, 134- 
36 
Mutants 
vegetative compatibility, 132- 
33, 139 
Mutator gene, 139 
Mycoherbicides 
see herbicides 
Mycological Society of Amer- 
ica, 44, 51 
Mycologists 
see Large, E.C., phy- 
topathometry pioneer; 
Weston, W. H. (1890- 
1978) 
Mycoplasmalike organisms 
PCR diagnostics, 100 
Mycosphaerella 
graminicola, 415 
gene flow, 364-66 
Mycotoxicoses 
see Fumonisins, mycotoxins 
produced by Fusarium 
species 
Mycotoxins, 406 
see also Fumonisins, mycotox- 
ins produced by Fu- 
sarium species 


N 


Naegleria lovaniensis, 142 
Napthazarines, 225 





SUBJECT INDEX 


Natural Agricultural Chemicals 
Association, 432, 437 
Natural communities 
see Pathogen populations in 
natural communities 
Necrosis 
potato early dying, 112 
Nectria 
cinnabarina, 344 
haematococca 
role phytoalexins, 288 
Nematicides, 117 
Nematodes 
DNA amplification, 88 
vectors 
see Toxigenic Clavibac- 
ter/Anguina associa- 
tions 
see also Introduced microorga- 
nisms for biological con- 
trol; Potato early dying; 
Virulence genes in potato 
cyst nematodes 
Netherlands 
elm breeding, 328 
P. serotina, 515 
Neurospora 
crassa, 130, 139, 414 
tetrasperma, 130 
vegetative compatibility, 130- 
34 
New England Botanical Club, 51 
New York State Seed Improve- 
ment Association, 3 
ng rol genes, 264 
Niederhauser, John S. 
see Potato research and devel- 
opment 
nit mutants, 133, 137, 141, 143 
Nitrate salts 
Nitrogen 
root deposition, 202-3 
nod genes, 288 
Nodulation, 288 
Nopaline synthase, 259 
nos gene, 259 
North American Free Trade 
Agreement, 18 
Northern hybridization, 460 
Nucleic acid quantification, 93 
Nursery industry, 344-45 
Nutrients 
role 
biocontrol, 484 
mango malformation, 223- 
24, 226 
root uptake, 196 


O 


Oenothera 
PCR diagnostics, 100 
Oligonucleotide probes, 456 
Oncogenes 
role auxin, 254, 259 
Onion diseases 
biocontrol, 478 
Oomycin, 287 
Ophiostoma ulmi, 313, 315 
intercontinental migration, 358 
see also Breeding elms for 


Dutch elm tree disease re- 
sistance 
Orchard fruits 
biocontrol, 476-77 
Organic amendments, 54 
Organotins, 405 
Over-population, 20-21 


P 


Paraquat 
control A. funesta, 163 
Parasexuality, 314 
vegetative compatibility, 139 
Patents 
elm cultivars, 344 
fungicides, 409 
Pathogen populations in natural 
communities 
conclusions, 319-20 
diversity, 306-8 
genetic markers, 315-19 
aggressiveness and pathoge- 
nicity, 315-16 
direct selection, 315-16 
highly repeated sequences, 
RAPDs, RLFPs, 317- 
18 
isozymes, 316-17 
morphological, 316 
dsRNAs, 318 
relative usefulness, 318-19 
selectively neutral, near- 
neutral, 316-18 
vegetative compatibility 
loci, 316 
host population size, 311-15 
genetic effects, 313-14 
numeric effects, 312 
pathogen increase, 314 
survival thresholds, 311-14 
introduction, 305-6 
metapopulations, 308-9 
patterns, 309-11 
expression of variation, 310- 
11 
genetic changes and the de- 
mographic cycle, 309- 


numerical fluctuations, 309 
sources genetic variation, 
309 
Pathogenicity 
C. toxicus, 158 
role pathogen population dy- 
namics, 315-16 
see also Host-selective toxins 
Pathotypes 
potato cyst nematode, 177, 
180-83 
Patterson, Fred, 35-36 
PCR 
see Polymerase chain reaction 
Pellets 
biocontrol agent delivery, 485- 
86 
iso-Pentenyladenine, 223-24 
Penicillin, 278 
Penicillin, 411 
biocontrol agent, 475-76 
Peptide 
antibiotics, 289 


hormones, 287 
synthetases, 278, 289, 294 
genes 294-95 
Periconia circinata 
elicitor, 286 
PC-toxin, 281 
Persistence 
soilborne microorganisms in 
the environment, 449-51 
Pesticide environmental safety , 
423-39 
commercial development, 424- 
28 
ecological toxicity studies, 
427-28 
environmental behavior test- 
ing, 425-26 
environmental fate studies, 
426-27 
exposure assessment, 428 
selection criteria: new com- 
pounds, 424-25 
critical issues, 436-38 
avian toxicity, 436 
container management, 
437 
environmental organiza- 
tions, 437-38 
public relations, 436-37 
water quality, 436 
introduction, 423-24 
reducing environmental ef- 
fects, 429 
application technology/tim- 
ing, 434-35 
biological control, 429-30 
education, 435-36 
formulations and packag- 
ing, 433-34 
genetic engineering, 431-32 
genetic engineering: micro- 
organisms, 432 
genetic engineering: plants, 
431-32 
induced resistance, 430-31 
integrated pest manage- 
ment, 432-33 
product labeling, 431 
screening, 429 
traditional chemistry, 429- 
30 
summary, 438 
risk assessment, 428 
Pesticides 
see Chemical control 
Pethybridge, G.H., 25 
Petriella guttalata Aoe, 296 
Phacidium infestans, 314 
Phakopsora pachyrhizi, 509 
Phelbia gigantea, 56 
Phenazine-1-carboxylate 
role biocontrol, 58-59, 62, 
70, 72 
Phenylalanine, 134 
Phenylalanine ammonia-lyase, 
267 
Phenylamides, 412 
Phoma tracheiphila 
PCR diagnostics, 98 
Phosphorus 
root deposition, 202-3 
Photosynthetic carbon, 200-1 





Phragmidium violaceum 
biocontrol agent, 515 
Phyllachora huberi 
microbial biocontrol, 55, 477- 


Phyllosphere 
yeasts, 411 
Phytoalexins, 287, 406, 410 
Phytohormones 
see hormones 
Phytopathology, 38, 49 
Phytopathometry 
see Large, E.C., phy- 
topathometry pioneer 
Phytophthora 
citrophthora 
detection, 435 
infestans, 28, 311, 406, 412 
gene flow, 366-68 
mating-type loci, 360 
see also potato late blight; 
Potato research and de- 
velopment 
palmivora 
biocontrol agent, 430 
PCR diagnostics, 100 
Phytoseiidae, 411 
Pichia guilliermondii 
biocontrol agent, 475 
Plant-pathogen interactions 
see Auxin and disease devel- 
opment 
Plant Pathology, 28-29 
Plant Pathology Laboratory, 
Harpenden, 25, 27-28 
Plant Quarantine Act, 61 
Plasmopara viticola 
multisite fungicides, 412 
Plum pox potyvirus 
PCR diagnostics, 95 
Podospora 
anserina 
vegetative compatibility, 
128 
vegetative compatibility, 133 
Pollen- and seed-transmitted vi- 
ruses and viroids, 375-402 
conventional viruses, 387 
conventional viruses: seed 
transmission, 387-91 
cryptoviruses, 386-72 
erroneously listed, 378-83 
abutilon mosaic virus, 378- 


apple chlorotic leafspot 
closterovirus Virus, 
379 

barley mottle mosaic, 379- 


8 

barley yellow dwarf and 
bean yellow dwarf, 380 

beet western yellows 
luteovirus, 380 

carrot motley dwarf, carrot 
red leaf luteovirus, 
380-81 

cauliflower mosaic virus, 
turnip mosaic virus, 
381 

cherry necrotic rusty mottle 
virus, 381 

citrus psorosis, 381-82 


potato leafroll luteovirus, 
382 
remarks, 382-83 
sugarcane mosaic 
potyvirus, 382 
how many are there?, 376-78 
introduction, 375-402 
names that appear only once 
in the literature, 383, 386 
pollen as horizontal transmis- 
sion vector, 391-94 
synonyms, 384-86 
viroid transmission, 394-97 
Polymerase chain reaction, 182, 
319, 455, 499 
gene flow studies, 356-57, 
361 
peptide synthetase genes, 295- 
96 


rhizosphere, 458-61 
Polymerase chain reaction diag- 
nostics, 81-109 
introduction, 81-82 
other applications, conclu- 
sions, 99-101 
phytopathogen and microorga- 
nism detection, 83-99 
additional amplification pro- 
cedures, 99 
other considerations, 96-97 
primer selection, 83-93 
sample preparation, 97-99 
sensitivity and quantifica- 
tion, 93-95 
Polymorphism, 317 
Polypogon monspeliensis 
C. toxicus infection, 154 
life cycle, 162 
Poplar 
transgenic, 505 
Population 
density 
P. penetrans, 121 
V. dahliae, 115, 121 
dispersal 
potato cyst nematode, 173 
dynamics, 511 
P. infestans, 12 
genetics 
see Gene flow in plant 
pathosystems 
studies 
fungal vegetative compati- 
bility, 136-40, 144-45 
nematode, 172 
see also Bacteria in the rhizo- 
sphere; Pathogen popula- 
tions in natural 
communities 
Porcine pulmonary edema 
role fumonisins, 241-42, 248- 
49 
Postharvest biocontrol, 57 
grapes, 475 
Potato 
bromoxynil-resistant, 431 
genome mapping, 188 
HI resistance gene, 173, 176, 
179-83 
hairy, 9 
Potato Association of America, 
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Potato cyst nematodes 
PCR diagnostics, 90 
see also Virulence genes in 
potato cyst nematodes 
Potato early dying, 111-126 
disease etiology, 111-16 
background, 111-12 
environmental influences, 
115-16 
pathogens, disease interac- 
tions, 112-15 
symptoms, effects on yield, 
112 
IPM systems, 120-22 
management strategies, 116-20 
biocontrol, 119-20 
crop rotation, 118 
irrigation management, 1 18- 
19 


soil fumigation, 117 
Potato blight, 412 
see also Large, E.C., phy- 
topathometry pioneer 
Potato late blight, 511, 513 
see also Phytophthora in- 
festans, Potato research 
and development 
Potato leafroll virus, 382 
Potato spindle tuber virus, 394 
Potato research and develop- 
ment: John Niederhauser, 1- 
21 
background, 2-6 
international cooperation, 5 
potato late blight, 4-5 
potato work, 3-4 
why agriculture?, 2-3 
why plant pathology?, 3 
food crop, 6-10 
disease and pest control, 8-9 
future, 8-10 
past, 6 
present, 6-8 
seed production, 9-10 
international cooperation, 15 
introduction, 1-2 
PICTIPAPA, 15-16 
potato late blight, 10-14 
durable resistance, 11-12 
Mexican connection, 13-14 
population stabilization and 
hunger, 19-21 
over-population, 20-21 
poverty, 20 
war, 20 
Potyviruses 
cDNA detection, 85-86 
Pratylenchus 
crenatus 
potato early dying, 113 
neglectus 
potato early dying, 113 
penetrans 
see Potato early dying 
scribneri 
potato early dying, 113 
PRECODEPA, 16-19 
national foundations, 18-19 
private sector cooperation, 
18 
regional centers, 19 
Preece, T.F., 29 
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Premature death 
see Potato early dying 
Production 
fumonisins, 239 
on corn kernels, 245-46 
L-Proline, 290 
HTS] disruption, 292 
Proteases, 130 
Poverty, 20 
Powdery mildew, 316, 413 
biocontrol, 55 
Probenazole, 405 
rice blast control, 417 
Prochloraz, 413 
Programa Internacional 
Cooperativo para Tizon tar- 
dio de PAPA, 15-16 
Programa Regional Cooperativo 
de Papa, 16-19 
Propiconazole, 429 
Propionic acid, 484 
Prune dwarf virus, 392 
Pruning 
control mango malformation, 
226 
Dutch elm tree disease, 334 
wound protection, 57 
Prunus necrotic ringspot virus, 
385, 392-93 
Prunus serotina 
biocontrol, 504, 507, 514-15 
Pseudocercosporella 
herpotrichoides, 411 
Pseudogenes 
ng rol, 264 
Pseudomonads 
fluorescent 
role biocontrol, 66, 69, 204 
5, 443-44, 451 
hazardous waste cleanup, 441 
movement in soil, 448 
role auxin, 262-62 
Pseudomonas 
aureofaciens, 287 
detection, 457 
markers, 455 
movement in soil, 448 
aureofaciens strain L11, 443- 
44, 447, 450 
cepacia, 430, 448, 450, 459 
biocontrol agent, 476 
fluorescens, 62 
biocontrol P. ultimum, 430 
Dagger G, 59-60 
fireblight, 477 
movement in soil, 446 
strain 2-79, 58-59 
suppression black root rot, 
287 
gladioli, 61 
glycinea, 254 
pisi, 263 
role auxin, 256 
putida, 62 
movement in soil, 446 
xylE, 458 
Savastanoi, 254 
role auxin, 256, 260-61 
solanacearum, 268 
PCR diagnostics, 90, 93, 98 
syringae, 263 
xylE, 458 


see also ice-nucleation ac- 
tive bacteria 
syringae pv. phaseolicola 
monitoring in rhizosphere, 
456 
ornithine carbamoy] trans- 
ferase, 280 
syringae pv. savastanoi 
role auxin, 255-57, 267 
syringae pv.syringae, 254 
host-selective toxins, 278, 
281-82 
syringae pv. tomato, 284 
syringolide, 282 
Puccinia, 310 
chondrillina, 515 
coronata, 277 
gene flow, 358 
striiformis var. tritici, 317 
Pulse-field gel electrophoresis, 
295 
Purdue University 
Department of Botany and 
Plant Pathology, 35, 
39 
USDA Small Grain Research 
and Breeding Program, 
33,:39,:97 
Pyrenophora 
teres 
PCR diagnostics, 98 
tritici-repentis, 483, 488 
Pyricularia 
grisea 
gene flow, 318 
graminis f. sp. tritici 
long-distance gene flow, 
368-70 
oryzae, 412 
Pyrrolnitrin, 69, 415 
Pythium, 58 
biocontrol of, 66, 69 


Q 


Quantitative 
assays, 122 
methods 
root-soil interface, 194, 
205-13 
Quarantine, 63, 501, 503-4, 
508, 510 


R 


Random amplified polymorphic 
DNA, 83, 317-18 
gene flow studies, 356-57, 
363-64 
potato cyst nematodes, 174- 
75, 182-83 
Random genetic drift 
see genetic drift 
Raper, John, 46 
Rapid amplified polymorphic 
DNA, 317-18 
gene flow studies, 356-57 
E. graminis, 363-65 
Raspberry 
biocontrol, 475-76 
Raspberry bushy dwarf virus, 
379, 392-93 


Rat liver carcinogens 
role fumonisins, 243, 249 
Reagents 
PCR, 82 
Receptors, 280 
Reddick, Donald, 4 
Regional Cooperative Potato Pro- 
gram, 16-19 
Registration 
see Introduced microorga- 
nisms for biological con- 
trol 
Regulation 
fungicides, 407-9, 417-18 
soil fumigation, 117 
see also Introduced microorga- 
nisms for biological con- 
trol; Pesticide 
environmental safety 
Repeat induced point mutation, 
414 
Residues 
fungicide in food, 409-10, 416 
Resistance 
to fungicides, 411-414 
see also host resistance 
Respiration 
root, 201 
Restriction enzyme analysis, 92 
Restriction fragment length poly- 
morphisms, 139, 174-75, 
317-18 
gene flow studies, 356, 360- 
61, 364-65 
Rhizobacteria 
see Bacteria in the rhizosphere 
Rhizobium 
auxin, 262 
biocontrol agent, 63 
leguminosarum 
movement in soil, 445 
PCR diagnostics, 90 
movement in soil, 445 
nod factors, 279, 282, 288 
Rhizoctonia 
solani, 411 
biocontrol, 69, 480-81 
Rhizosphere 
fungicide effects, 411 
see also Bacteria in the rhizo- 
sphere; Introduced micro- 
organisms for biological 
control; Root dynamics 
and soil environment 
Rhizotrons, 208 
Rhynchosporium secale, 311 
Rice blast, 497, 513 
gene flow, 368 
Rice cultivar IR36, 497 
host resistance, 513 
Risk assessment 
fungicides, 408 
pesticides, 428 
potato early dying, 121 
see also Biological impact 
and risk assessment 
RNA 
polymerase, 99 
apoproteins, 266 
viruses 
PCR detection, 89-90 
dsRNA, 101, 131 





markers, 318 
role pathogen aggressiveness, 
315-16 
mRNA, 460 
amplification, 89 
giardin, 95 
in maize roots, 199 
PCR diagnostics, 100 
rRNA genes, 91, 99 
classification microorganisms, 
456-57 
sRNA 
amplification, 89 
RNAse, 130 
Rockefeller Foundation 
Mexican Agricultural Pro- 
gram, 4-5 
research priorities, 502 
rol genes, 260-61 
Root dynamics and soil environ- 
ment, 193-218 
carbohydrate utilization, 199- 
carbon, 200-2 
introduction, 193-94 
modeling the system, 213- 
15 


nitrogen and phosphorus, 202- 
3 


carbon and nitrogen decom- 
position, 202-3 
quantification of root system 
morphology, 205-13 
destructive sampling, 206-7 
minirhizotrons, 208-9 
nondestructive sampling, 
208-9 
spatial variability, 206-7 
quantitative image analysis, 
209-13 
image processing: auto- 
mated production 
level, 210-13 
root distribution patterns, 194- 
99 
plasticity, 196-99 
root health and function, 203- 
5 


Roots 
exudates, 414-115 
stock 
mango, 220 
see also Bacteria in the rhizo- 
sphere 
Rothamsted Experiment Station, 
499 
Rubber tree diseases 
biocontrol, 477-78 
Rust fungi 
local extinction, 312 
northern latitudes, 310 
resistance to penetration, 38 


S 


Safety 
see Pesticide environmental 
safety 
Salmonella 
PCR diagnostics, 95 
typhimurium, 236 
Samborski, D.J., 38, 45-46 


Sampling 
root systems 
destructive, 206-7 
nondestructive, 208-9 
Sclerospora, 45-46 
graminicola, 45 
graminis, 45 
philippinensis, 45 
Sclerotina minor 
biocontrol, 55, 64 
Sclerotinia sclerotiorum 
biocontrol, 482 
Scolytus multistriatus Marsham 
Dutch elm tree disease, 331-32 
Screening 
herbicides, 432 
pesticides, 424-25, 429 
Seale-Hayne Agricultural Col- 
lege, 27 
Sears, E.R., 38 
Seed gall forming nematodes 
see Toxigenic Clavibacter/An- 
guina associations 
Seedborne 
see Pollen- and seed-transmit- 
ted viruses and viroids 
Seedheads 
see Toxigenic Clavibacter/An- 
guina associations 
Seeds 
germinating 
biocontrol, 57 
production 
potato, 9-10 
treatments, 434 
Self incompatibility 
heterokaryon, 136 
Septoria 
nodorum, 37, 411 
tritici, 37, 311, 318 
Sequence Characterized Ampli- 
fied Regions, 356 
Serology, 157-58 
Setosphaeria turcica, 281 
Sewage 
PCR diagnostics, 98 
Sex ratio 
mango, 219 
Sexual recombination, 310, 317, 
366 
Shands, R.G., 34 
Shay, Ralph, 39 
Signal transduction pathway, 199 
Signals 
root, 197-99 
transduction 
auxin responses, 264-66 
see also elicitors 
Slatkin’s models, 359 
Sludge 
PCR diagnostics, 98 
Smut, 309, 312 
Snow mold 
biocontrol in Washington, 73 
Snyder, W.F., 34 
Soil environment 
see rhizosphere; Root dynam- 
ics and soil environment 
Soil fumigation 
potato early dying, 117, 121 
Soil water pressure 
role potato early dying, 116 
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soilborne plant pathogens, 223, 
203-4 
see also Bacteria in the rhizo- 
sphere 
Soils 
fate pesticides, 426-28, 433 
moisture 
Dutch elm tree disease, 
333-34 
role mango malformation, 
220-21 
suppressive 
Dutch elm tree disease, 
333-35, 343 
see also Introduced microor- 
ganisms for biological 
control 
see also rhizosphere 
Solanum 
demissum 
source potato resistance, 8, 


berthaultii, 9 
tuberosum 
see potato 
Solubility toxins, 283-84 
Solvent extraction 
fumonisins, 246-48 
South Africa 
mango malformation, 218, 
226 
South America 
potato cyst nematodes, 172, 
174 


potato origins, 9 
South Dakota State University, 
33 
Southern corn root worm, 448-49 
Southern corn leaf blast, 497 
Sowbane mosaic virus, 392 
Soybean rust epidemic models, 
Sit; 513 
SOYRUST, 511 
Sparrow, Frederick, 46 
Spatial variability, 200-7 
Specificity 
see Host-selective toxins 
Sphaerotheca fuliginea 
biocontrol agent, 479 
Sphingolipid metabolism, 244 
Sphingosine, 237, 244 
Sporidesmium sclerotivorum 
biocontrol, 64 
with Sclerotina minor, 55 
Sprays 
biocontrol agent delivery, 485- 
86 
Spruce 
biocontrol B. cinerea, 479-80 
sss gene, 266-67 
Statistics 
F-statistics, 361 
Stegophora ulmea, 343 
Stem rusts 
gene flow, 368-69 
Stephanoascus 
flocculosus, 479 
rugulosus, 479 
Sticker compounds 
enhance biocontrol, 484 
Stomata opening 
role cytokinins, 260 
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Strawberry diseases 
biocontrol, 475-76 
Streptomyces hygoscopius, 430 
Stress 
see environmental stress 
Strictosidine synthase, 267 
Sucrose metabolism 
root systems, 200 
Sucrose-phosphate synthase, 200 
Sudangrass 
potato early dying biocontrol, 
120 
Sugarcane mosaic, 378, 382 
Sulfolobus acidocaldarius, 93 
DNA polymerase, 97 
Suppressive soils 
see soils 
Survival pathogen, 311-14 
Susceptibility 
role auxin, 254 
Sussman, Alfred, 46 
Sydney University, 30 
Syringolide, 282 
Syringomycin, 278, 282 
Syringotoxin, 278, 281 
Systematic fungicides 
see Chemical control; fungi- 
cides 
Systematic infection, 307 
Systemin, 287 
Systems Analysis Rice Produc- 
tion Program, 512 


T 


Target 
DNA 
see Polymerase chain reac- 
tion diagnostics 
RNA, 97 
Taxonomy 
Corynebacterium, 157 
virus, 377 
Temperature 
role seedborne virus transmis- 
sion, 390 
Temperature stress, 461 
role 
Dutch elm tree disease, 333- 
34, 336-37, 339 
mango malformation, 225 
potato early dying, 115-16 
Tentoxin, 280 
Tetracenomycin, 278 
Thaxter, Roland, 43-44 
Thermococcus litoralis 
polymerase, 97 
Thermus 
aquaticus 
see Polymerase chain reac- 
tion diagnostics 
thermophilus 
polymerase, 97 
Thin layer chromatography, 247- 
48 
Thiram, 405 
Thresholds 
fungicide application, 416 
pathogen survival, 311-14 
Tillage, 481 
Time-series analysis, 499 


Tobacco etch potyvirus, 382 
Tobacco mosaic tobamovirus, 
390 
Tobacco mosaic virus 
induced resistance to 
in tobacco, 431 
in tomato, 505 
Tobacco streak virus, 392-93 
tollocus, 130 
TOX genes, 279, 289-91, 293, 
295-97 
Toxic principle, 224] 
Toxicity 
see Chemical control; Pesti- 
cide environmental safety 
Toxigenic Clavibacter/Anguina, 
151-67 
concluding remarks, 166 
corynetoxin poisoning, 155-57 
animal pathology, 156 
animal symptoms, 155-56 
toxicology, 156-57 
introduction, 153-55 
management, 162-66 
agronomic methods, 163-64 
biological control, 164-65 
identification, 162-63 
nematode control during 
cropping, 163-64 
nematode control in pas- 
tures, 165 
nematode parasitic fungi, 
165 
nontoxigenic clavibacter 
spp., 164-65 
plant parasitic fungi, 164 
nematode vectors, 159-62 
annual ryegrass toxicity, 
160-61 
flood plane staggers, 161-62 
life cycle, 160-62 
taxonomic status, 159-60 
new developments, 165-66 
A. funesta resistant rye- 
grass, 165 
protecting the animal, 165- 
66 
other vectors, 162 
toxigenic bacterium, 157-59 
isolation and identification, 
158 
pathogenicity, 158 
plant symptoms, 157-58 
taxonomic status, 157 
toxin production and role 
of bacteriophage, 158- 
59 
Toxins 
AL-toxin, 280 
Dutch elm tree disease, 336 
PC-toxin, 281, 286 
T-toxin, 276, 282, 295 
see also Host-selective toxins 
Transgenic 
microorganisms 
see Bacteria in the rhizo- 
sphere 
plants 
hormone synthetic genes, 
268 
see also genetic engineering 


Transactions of the British Myco- 
logical Society, 26 
Transmission 
horizontal, 377, 391-94 
mango malformation, 219-20 
see also Pollen- and seed- 
transmitted viruses and 
viroids 
Trap crops, 61 
Tree breeding 
see Breeding elms for Dutch 
elm tree disease resistance 
Triadimefon, 429 
Trichoderma, 61, 411 
harzianum, 60 
in composts, 65 
harzianum/polysporum 
biocontrol wood decay, 60 
viride 
biocontrol agent, 474-76 
endoxylanase, 284 
Trichothecene mycotoxins, 234- 
35 
Tricyclazole, 405 
Triphragmium ulmariae, 313 
Tropical plant pathology, 45-46, 
50 
Tropical Plant Research Founda- 
tion, 46 
Tryptophan, 253, 255, 257 
Tryptophan decarboxylase, 267 
Tryptophan monooxygenase, 
255-56 
Tuberculin maxima, 56 
Tumorigenicity 
see Auxin and disease devel- 
opment 
Tungro virus, 502 
Tunicaminyluracil toxicosis 
see Toxigenic Clavibacter/An- 
guina associations 
Tunicamycin 
relationship corynetoxins, 156- 
57 
Turfgrass diseases 
biocontrol, 480-81 
Turnip mosaic virus, 378 
Typhula 
incarnata, 480 
ishikariensis, 480 
phacorrhiza, 480 
Tyrosine, 134 


Ulmus 
see Breeding elms for Dutch 
elm tree disease resistance 
Ultraviolet light, 139 
analysis fumonisins, 247-48 
Uncinula necator 
biocontrol, 487 
DMI, 411 
United Fruit Company, 50 
United Nations 
Environment Program, 514 
Food and Agriculture Organi- 
zation, 19 
United Kingdom 
Conservation Foundation, 345 





Ministry of Agriculture and 
Fisheries, 25 
United States 
Army, 50 
Department of Agriculture, 44- 
45 
Animal and Plant Health In- 
spection Service, 61, 
497 
ARS, 507, 512 
Dutch elm tree disease re- 
search, 327, 341 
National Agricultural Patho- 
gen Information Ser- 
vice, 512 
pest surveillance database, 
497 
Office of Cereal Investiga- 
tions, 45 
potato breeding programs, 
119 


World Plant Pathogen 
database, 512 
Environmental Protection 
Agency 
biocontrol agent regulation, 
56, 59, 61, 443 
databases, 512 
field test permits, 508 
pesticide regulation, 423, 
425, 432-33 
National Biological Impact 
Assessment Program, 
507, 509-10 
National Research Council, 


University of Arizona 
Maricopa Agricultural Center, 
19 
University of London Battersea 
Polytechnic, 24 
University of Wisconsin, 33- 
34 


Vv 


Vascular browning 
potato early dying, 112 
Vavilov, N.I., 13 
Vegetable diseases 
biocontrol, 478 
Vegetative 
malformation 
see Mango malformation 
compatibility 
analysis, 113 
loci, 316 
see also Fungal vegetative 
compatibility 
Venturia inaequalis 
biocontrol, 477, 484 
Verhulst logistic growth curve, 
28 
Verticillium 
albo-atrum 
PCR diagnostics, 91, 94 
dahliae 
PCR diagnostics, 91, 94, 
99 
nematode biocontrol, 165 
see also Potato early dying 


Vesicular-arbuscular fungal 
DNA, 91 
rRNA genes, 95 
Vesicular-arbuscular mycorrhi- 
zae, 197 
vic loci 
see Fungal vegetative compati- 
bility 
Victorin, 276, 280, 282, 286, 
295 
Video 
207-9 
Virulence, 311 
barley resistance gene, 362 
diversity in P. infestans, 366 
fungal vegetative compatibil- 
ity populations, 138 
Gibberella fujikuroi, 245 
O. ulmi 
role temperature, 336 
see also Auxin and disease de- 
velopment 
Virulence genes in potato cyst 
nematodes, 177-92 
avirulence gene characteriza- 
tion, 183-87 
gene-for-gene relationship, 
183-84 
linkage map, 184-85 
identification of pathotype via 
gene pool similarities, 
176-83 
breeding for resistance pre- 
dicting, 179-81 
concept, 177-79 
international pathotype 
scheme, 176-77 
resistant cultivar predicting, 
181-82 
identification of G. 
Rostochiensis, G. Pal- 
lida, 174-76 
diagnostic assays, 175 
morphological and molecu- 
lar evolution, 174-75 
soil sample diagnosis, 176 
introduction, 171-72 
predicting resistance, 172-73 
Viroids 
cDNA amplification, 84 
see also Pollen- and seed- 
transmitted viruses and 
viroids 
Viruses 
DNA detection, 84-85 
role mango malformation, 
Dabs 225 
see also Pollen- and seed- 
transmitted viruses and 
viroids 


WwW 


War, 20 
Water 
Dutch elm tree disease, 334 
flow 
root-soil interface, 197 
pressure 
role potato early dying, 
116 
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quality 
pesticides, 436 
uptake 
roots, 196, 214 
Water potential 
role root density, 197-98 
Weather factors 
databases,512 
GIS, 514 
Weed invasion prediction, 513 
biocontrol organisms, 497, 
504-5, 510 
see also biocontrol 
Wellhausen, Edwin, 5 
Western Reserve University, 44- 
45 
Weston, W.A.R. Dillon, 28 
Weston, W.H. (1890-1978) 
back to Harvard, 46-50 
retirement, 50 
teacher, 47-50 
war years, 50 
early years, 44-45 
recognition, 51 
tropical plant pathologist, 45- 
46 


Wheat breeding 
see Caldwell, R.M., pioneer 
Wheat diseases 
biocontrol, 483 
climate data, 513-14 
stripe rust, 499 
take-all 
suppression, 287 
see also Gaeumannomyces 
graminis var. tritici 
Whetzel, Herbert H., 3 
Wilson, Aphra, 25 
Wisconsin Agricultural Experi- 
ment Station, 327 
Wisconsin elm research 
see Breeding elms for Dutch 
elm tree disease resistance 
World War II, 50 
Wounding 
invasion of roots by bacteria, 
447 
IPA pathway, 268 
PR proteins, 267 
role 
tumor formation, 254, 264 
Wright’s Island model, 360-61 
Writing, 48 
E.C. Large, 26-27 


xX 


Xanthogaleruca luteola, 343 
Xanthomonads 
role auxin, 262-63 
Xanthomonas 
campestris pv. campestris 
PCR diagnostics, 93 
campestris pv. citri 
PCR diagnostics, 90, 95 
campestris py. manihotis 
biocontrol of , 66 
campestris pv. vesicatoria 
PCR diagnostics, 90, 93 
XxylE, 458 
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Y 


Yeasts 
biocontrol agents, 475, 482 
Yield 
decline 
mango malformation, 218 


see also Potato early 


dying 
winter wheat, 499 


Z 


Zaumeyer, W.J., 34, 38 


Zinc, 281 
role 
mango malformation, 223, 
226 
phenazine production P. 
fluorescens, 70 
Zineb, 405 








